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SELECT * FROM dbo.Speaker

SQL Server

Georg Lampart

* Betriebsokonom HWYV, Luzern, 1998

* > 13 years of experience with SQL Server (6.5 to 2012)
* Database & business application development

* Responsible for several larger projects in Germany

* Working at bbv since September 2010

georg.lampart@bbv.ch

I —

——
bbv Software Services AG www.bbv.ch


mailto:georg.lampart@bbv.ch

SELECT * FROM sql.World

SQL Server

plus pre-conference day

6 DatabaseDaySQO’\ 8 * Two day conference

* Three topics

17th - 19th April 2013 - Database Administration
Trafo Center Baden, Switzerland - Business Intelligence

- Database Application Development

www.databasedays.com

* SQL PASS Chapter Switzerland in Zurich/Genf
* First Tuesday every month — save the date!

* Two tracks about Administration, Tuning/Development, Business Intelligence
* Top speakers give information — for free!
* Join the community or tell it to your DBAs, SQL Server aficinados

www.sglpass.ch or https://www.xing.com/net/pri780703x/swisspasschapter
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SELECT * FROM dbo.Agenda

SQL Server

Agenda

* Recap — Part One
* Tools
* Deadlocks
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INSERT goals INTO dbo.presentation

SQL Server

Goals

* Understanding index types / Knowing 3 rules of thumb
* How to write SQL statements that use indexes

* Using main tools for profiling and tuning sql

* Solving deadlocks
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SELECT * FROM recap.PartOne

SQL Server
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SELECT Terms FROM recap.PartOne

SQL Server

Heap
e Table rows are not ordered
* Each row has a row locator (RID)

Clustered Index
* Maximum one per table

* Rows ordered by index key

Nonclustered Index

* Additional data structure / Maximum 999 indexes
* Index keys with maximum 900 bytes
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SELECT Terms FROM recap.PartOne

o g

Heap or Clustered Table Nonclustered Index(es)
PK | RID| |Surname| RID|
51 XA

xB
xC

Real Madrid
89 ibé Bayern M.
i Barcelona

Heap

Surname| PK

Real Madrid

Bayern M.
Barcelona

Clustered
Index
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SELECT Page FROM recap.PartOne

SQL Server

Concept — Page

* SQL Server stores data in “Pages”
* A page measures 8KB / 8192 bytes

* Row/Index size matters on how
many rows per page can be stored

* Query optimizer works cost-based
— One metric is required I/O (= involved pages)
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SELECT Page FROM recap.PartOne

La e

Layout Type @ Size/ | @ Rows @ Reads
Bytes! | per Page! | 10’000 rows!

8 1’000 10
Nonclustered 16 500 20

Small
Index 20 400 75
25 320 32
40 200 50

Leaf pages on

Clustered Index 100 30 125

Large
or Heap 160 50 200
250 32 313

1 These are unreal calculations with simplified figures to show how row size influences the number of pages.
The number of rows per page depends on a lot of factors (row overhead, data types, nullability, fill factor etc.)
In reality, @ rows per page will be much smaller, thus the @ reads for 10’000 rows will be even higher!
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SELECT Terms FROM recap.PartOne

SQL Server

Summary — Terms to know

* Heap

* Clustered Index

* Nonclustered Index
* Page
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SELECT Rules FROM recap.PartOne

SQL Server

Three Rules of thumb (+ one hint)

Each table should have a clustered index
Each foreign keys should have a nonclustered index

Add nonclustered indexes to frequently searched columns
(iterative)

4. Consider if a heap accelerates large inserts into
import/staging tables
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SELECT Recap FROM part.One

SQL Server

Search Arguments (SARGable) — Yes or No?

* WHERE p.surname LIKE 'ab%' > Yes
* WHERE LEFT(p.surname, 2) ='ab' -2 No
* WHERE p.surname LIKE N'ab%' - It depends

* WHERE p.surname LIKE 'a%b%' > Yes
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SELECT Tools FROM sql.Server

SQL Server
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SELECT Basics FROM dbo.Tools

SQL Server

Basic Tools in Management Studio (SSMS)

 Ctrl+1: Show all current processes (sp_who)
- Alternatives: sp_who?2 / SELECT * FROM sys.sysprocesses
- sp whoisactive by Adam Machanic

 Ctrl+2: Show all current locks (sp_lock)
— Alternatives: sys.dm_tran_locks

* Alt+F1: Show information about a selected object
= In SSMS 2012 with schema support
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SELECT Basics FROM dbo.Tools

SQL Server

Basic Tools in SSMS (2)

* Assign your queries to predefined shortcuts
= Tools\Options = Environment\Keyboard\Query Shortcuts
- e.g. Ctrl+F1 = EXECUTE sp_helptext

* KILL <SPID>
= KILL ... WITH STATUSONLY
— Be careful; make sure that you use the correct SPID
— Think first about the consequences
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SELECT Basics FROM dbo.Tools

SQL Server

Basic Tools in SSMS (3)

* Debugging in SQL Server Management Studio
—> Start with F11
- Yet no support for inspecting table variables

* Registered Server
— Cool: Define a custom color for connection status bar

* Templates and Code Snippets
—> Ctrl+Shift+R for replacing values in templates
—> Shortcuts do not work with SQL code snippets...
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SELECT Basics FROM dbo.Tools

SQL Server

Basic Tools in SSMS (4)

* Reports in SQL Server Management Studio
— Context of the server or a database
- Performance Dashboard Reports (2005, 20121)

http://www.microsoft.com/en-us/download/details.aspx?id=29063

1 No download for SQL Server 2008.
Upgrading from Version 2005 is rather buggy
[ R R RTRESSE
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SELECT Tracing FROM sql.Server

SQL Server
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SELECT Tracing FROM sql.Server

SQL Server

SQL Profiler

* Your tool to record all SQL statements run against the db

e Useful for monitoring bad SQL statements
- enough test data required

e Useful for monitoring scope of transaction

e Useful for debugging SQL (stored procedures, triggers,
SQL statements = especially in [remote] test/staging
environment)
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SELECT Tracing FROM sql.Server

SQL Server

Management Studio — Execution plan

SQLQueryl.sql - vmzmmx\__. 523"
5£Er:rroplo - - — =

e Use Ctrl+M to enable or i )
disable execution plans 3”,’,’“:”},“:;2? &mmwf; -

0St (relative to i — —
TOP 10 * FROM dbo.Adresses batcn) : 1008

 After query execution,
an additional tab is displayed

* Look out for scan and lookup
operations (better are seeks)
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SELECT Tracing FROM sql.Server

SQL Server

SET STATISTICS 10 / TIME

 Right click in query pane;
“Query options”
e Choose section “Advanced”

 After enabling, information
is shown in Messages tab

ll—l
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SELECT Tracing FROM sql.Server

SQL Server

SET STATISTICS 10 ON

~QLQueryLsql - 19...dipaF02 (sa (5 771"
SELECT COUNT (*)

i FROM dbo.Fa1]l

 Shows how many pages for | 7 e

each table were processed =~ =0 o

« Look out for a high number (. vy

of reads (logical, even worse
physical)

Sount 5

* Could be caused by scans
and/or lookups

[———
—_—
bbv Software Services AG

www.bbv.ch



SELECT Tracing FROM sql.Server

SQL Server

SET STATISTICS TIME ON

2QLQueryl.sql - 19...dipaP02 (sa (57))~
SELECT COUNT (*) o
/ FROM dbo.Fall

* Shows execution time and CPU / WHERE AuftragsDatum < *20100101
usage [ e

* Look out for a high number
of CPU execution time

* Could be caused by scans
and/or lookups

e Optimizer might have chosen
parallel processing
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DELETE deadlock FROM dbo.Problem

SQL Server

bbv Software Services AG www.bbv.ch



DELETE deadlock FROM dbo.problem
SQL Server

Deadlocks

25

20

15

10

Mo of deadlocks

5

0 Lol

09.2010 10.2010 1.2

T~
bbv Software Services AG www.bbv.ch



DELETE deadlock FROM dbo.problem

SQL Server

Deadlock — Most common reasons

* Missing or wrong indexes for queries

* Wrong access order to different tables or rows
— Process A: Table A, B, C
- Process B: Table C, B, A

* Foreign Keys without indexes
* Long transactions
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlocks — 1. Solution?

catch (DatabaseException)
{

// We possibly got a Timeout or Deadlock exception
// wait a minute then try again
if (failedCounter < 20) {

failedCounter++;

if (lactionCancelled) { Thread.Sleep(60000); } }
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlocks — 2. Solution?

/] F****** database throws deadlocks, so avoid locks
var dataSet = DatabaseAccess
.GetDataSet("select * from person with (nolock)
where id =" + personld.ToString());

I —
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlocks — 3. Solution?

// In case of a Deadlock, the loop shall be the victim
DatabaseAccess
.ExecuteSQL("SET DEADLOCK_PRIORITY LOW");

——_____________________________________________________________________
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlock — First steps

* Enable deadlock tracing
* Evaluate the logged deadlocks
 Categorize the deadlocks

* First, solve the deadlock category with the biggest
impact on the system
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DELETE deadlock FROM dbo.problem

Categorization

SQL Server

| Kategorie | # |ProcessA ____________ |ProcessB______________ lProcessC____________|

5 Update Sitzung Set Zustand Update Fall Set Zustand
4 Update Sitzung Set Zustand Update Fall Set Zustand SELECT id FROM FALL

IF @ @ROWCOUNT = 1 UPDATE

Fall

9 Update Fall Set Update Fall Set Zustand Update Fall Set
NettoRechnungsBetrag Where Id = 8711277 NettoRechnungsbetrag
Where Id = 8711277 Where id = 8711277

8 Update Fall Set Update Fall Set
NettoRechnungsBetrag DatumGeaendert

4 Insert Into Position Update Fall Set

NettoRechnungsBetrag
5 Insert Into Position Update Fall Set Zustand
11 Update Fall Set Zustand Update Fall Set

Where Id = 8797002

NettoRechnungsBetrag
Where Id = 8797002

www.bbv.ch
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlock — Enable deadlock tracing (1)

-- Enable globally until server restarts
DBCC TRACEON(1222, -1)

-- Check status
DBCC TRACESTATUS(1222)
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlock — Enable deadlock tracing (2)

* Enable permanently with SQL Server Startup Parameter
e Open SQL Server Configuration Manager
* Open Properties of the SQL Server instance

e Add “;-T1222;” at the end of the Startup Parameters
— Make sure to use an upper-case T

 As always, check with the DBA before changing
production server settings
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DELETE deadlock FROM dbo.problem

SQL Server

Deadlock — How to read the deadlock log

* With trace 1222, deadlocks are written to the error log
* Error log is located in the log directory

* Extract the deadlock information
—> Start line has tag “deadlock-list”
- End line has tag “waiter-id”
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deadlock-list
deadlock victim=process6c8bc8
process-list
process id=process6c8bc8 taskpriority=0 logused=492 waitresource=KEY: 21:72057594243514368 (78d82fa561ac) spid=75
clientapp=Microsoft SQL Server Management Studio - Query hostname=TESTPC hostpid=9756 loginname=testuser
executionStack
frame procname=adhoc line=1 sglhandle=0x020000008952441856d83791d7acc323e80eb8692db37ca7
UPDATE dbo.Agenda_Appointment
SET StartDate = DATEADD(DAY, 1, StartDate)
WHERE id = 00;
process id=process69e988 taskpriority=0 logused=492 waitresource=KEY: 21:72057594243514368 (d08358b1108f)
lockMode=U spid=74
executionStack
frame procname=adhoc line=1 sglhandle=0x02000000b3ea0c3006e25dc3d5aeb132f74877f91a983d36
UPDATE dbo.Agenda_Appointment
SET StartDate = DATEADD(DAY, 1, StartDate)
WHERE id = 10;
resource-list
keylock hobtid=72057594243514368 dbid=21 objectname=MedipaP02Test.dbo.Agenda_Appointment
indexname=PK_Agenda_Appointment id=lock80d86c80 mode=X associatedObjectld=72057594243514368
owner-list
owner id=process69e988 mode=X
waiter-list
waiter id=process6c8bc8 mode=U requestType=wait
keylock hobtid=72057594243514368 dbid=21 objectname=MedipaP02Test.dbo.Agenda_Appointment
indexname=PK_Agenda_Appointment id=lock80d92d80 mode=X associatedObjectld=72057594243514368
owner-list
owner id=process6c8bc8 mode=X
waiter-list
waiter id=process69e988 mode=U requestType=wait
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deadlock-list
deadlock victim=process6c8bc8
process-list
process id=process6c8bc8 taskpriority=0 logused=492 waitresource=KEY: 21:72057594243514368 (78d82fa561ac) spid=75
clientapp=Microsoft SQL Server Management Studio - Query hostname=TESTPC hostpid=9756 loginname=testuser
executionStack
frame procname=adhoc line=1 sqlhandle=0x020000008952441856d83791d7acc323e80eb8692db37ca7
UPDATE dbo.Agenda_Appointment
SET StartDate = DATEADD(DAY, 1, StartDate)
WHERE id = 00;
process id=process69e988 taskpriority=0 logused=492 waitresource=KEY: 21:72057594243514368 (d08358b1108f)
lockMode=U spid=74
executionStack
frame procname=adhoc line=1 sqlhandle=0x02000000b3ea0c3006e25dc3d5aeb132f74877f91a983d36
UPDATE dbo.Agenda_Appointment
SET StartDate = DATEADD(DAY, 1, StartDate)
WHERE id = 10;
resource-list
keylock hobtid=72057594243514368 dbid=21 objectname=MedipaP02Test.dbo.Agenda_Appointment
indexname=PK_Agenda_Appointment id=lock80d86c80 mode=X associatedObjectld=72057594243514368
owner-list
owner id=process69e988 mode=X
waiter-list
waiter id=process6c8bc8 mode=U requestType=wait
keylock hobtid=72057594243514368 dbid=21 objectname=MedipaP02Test.dbo.Agenda_Appointment
indexname=PK_Agenda_Appointment id=lock80d92d80 mode=X associatedObjectld=72057594243514368
owner-list
owner id=process6c8bc8 mode=X
waiter-list
waiter id=process69e988 mode=U requestType=wait
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DELETE deadlock FROM dbo.problem
SQL Server

Deadlocks (Before / After)

25

20

g Main release with
ﬁ 15 fixes & improvements
g
5 10
=]
e
5
: Ll
09.2010 10,2010 11.2010 12.2010 01.2011 02,2011
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Additional information

SQL Server

Links

e SQL Server Best Practices Article - Comparing Tables
Organized with Clustered Indexes versus Heaps
(http://technet.microsoft.com/en-us/library/cc917672.aspx)

e Kimberly L. Tripps — GUID vs. INTEGER as Primary Key
(http://www.sqlskills.com/BLOGS/KIMBERLY/post/Disk-space-is-cheap.aspx)

e Simple-Talk - Free e-Books on SQL Server, .NET etc.
(http://www.simple-talk.com/books)
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INSERT Questions INTO presentation

SQL Server
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Additional information

SQL Server

Books

Hier Klicken Blick ins Buch!

Microsoft

SQL Server
2008 Internals

T —
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Hier klicken Blick ins Buch!

Inside Microsoft
SQL Server 2008:

T-SQL Querying

Hier klicken Blick ins Buch!

Microsoft:

SQL Server
2008 R2

UNLEASHED
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Thank you!
SQL Server

Georg Lampart

georg.lampart@bbv.ch
http://www.bbv.ch
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